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CHAPTER 1 
INTRODUCTION 
1.1 Overview 
 Proportional-Integral-Derivative (PID) controller has been used widely for 
processes and motion control system in industry. Now more than 90% control system is 
still PID controller. The most critical step in application of PID controller is parameters 
tuning. Today self-tuning PID digital controller provides much convenience in 
engineering. The parameter settings of a PID controller for optimal control of a plant 
depend on the plant’s behavior. The tuning method includes online model-free methods. 
This method tunes the PID controller in loop with the given plant using an optimization 
algorithm such as steepest descent or Newton’s method to minimize some cost function 
[1-2]. Yet the above method can not guarantee to find the global optimum and its 
calculation is also expensive. Beside these methods, genetic algorithm (GA) and particle 
swarm optimization (PSO) are widely adopted to tuning PID controller in recent years  
[3-4].
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1.2 Objective 
The objective of this project is to propose a tuning method for PID controller for 
coupled-tank level control by using Particle Swarm Optimization (PSO). The coupled 
tank is chosen since the application is consider as the basic and common problem in 
control engineering. The PSO will be implemented for the tuning of PID controller and 
the results will be compared with the conventional tuning method. By comparison, we 
shall see the advantages offered by PSO. 
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1.3  Scope of the project 
Basically, the scope of this project consists of 3 parts which listed as follows: 
i. Investigate and apply Particle Swarm Optimization (PSO) for the respective 
tuning method. 
ii. Preparation of PID controller for coupled-tank level control. 
iii. Compared results with conventional tuning method by simulation 
